abstracts of papers 65 refrigerated storage and after cooking compared with the nonirradiated control. Irradiated aerobically packaged meat accelerated lipid oxidation and aldehydes production at 10 d and after cooking. Gallate+tocopherol with double packaging was the most effective in reducing the red color of irradiated raw and cooked meat. Sulfur volatiles were evaporated during the aerobic period of double packaging, and lipid oxidation was prevented by the antioxidants and vacuum condition of double packaging. These beneficial effects of double packaging and antioxidants were more critical in irradiated cooked meat. Therefore, the combined use of antioxidants and double packaging would be a useful method to control the oxidative quality changes of irradiated raw and cooked turkey breast. One of the best emerging technologies to ensure microbiological safety of meat is irradiation. The main concern of irradiating meat, however, is the organoleptic quality changes that occur. The objective of this study was to determine the effect of double packaging (the combinational use of vacuum and aerobic packaging conditions) on the quality changes of irradiated raw turkey meat. Sliced raw turkey breast or thigh muscle samples were vacuum packaged, aerobically packaged, or double packaged (individually packaged in oxygen permeable zipper bags and then a few of them were vacuum-packaged in a larger oxygen impermeable bag). The samples were electron beam-irradiated at 0 or 2.5 kGy and stored for 10 d at 4C. The outer vacuum bag of the double-packaged samples was removed after 5, 7, or 9 d of storage to expose the meats to aerobic conditions during the rest of the storage time. Lipid oxidation, volatile compounds, and color of the samples were determined after 10 d of storage. Irradiation and aerobic packaging increased TBARS and promoted the production of propanal and hexanal in the turkey breast and thigh meat. Vacuum packaged irradiated samples, however, retained most of S-volatiles, which were responsible for the irradiation off-odor, during the storage. Double packaging was more effective in controlling the production of both aldehydes and S-compounds than aerobic or vacuum packaging alone. Color a* values of raw turkey breast and thigh meat increased after irradiation regardless of packaging conditions. Color a* values of double-packaged meats were lower than that of the vacuum-packaged meats, but were not significant. Thus, the use of double-packaging alone was not enough to reduce the pink color of irradiated raw turkey meat. When both lipid oxidation and irradiation off-odor should be minimized without any additional additives, however, double packaging is an excellent method to be used for turkey meats. Irradiation is the best-known method in controlling pathogenic microorganism in raw meat. One of the major concerns associated with irradiating meat is off-odor production and lipid oxidation, which is related to free radical reactions. Some antioxidants are known to have free radical scavenging or free radical terminating capability. Therefore use of antioxidants can be useful in controlling free radical-dependent lipid oxidation or off-odor production in irradiated meat. The objective of this study was to select antioxidants or antioxidant combinations that can control oxidative changes and off-odor production in irradiated turkey breast meat and meat homogenates. The effects of individual antioxidants or antioxidant combinations on oxidative changes and off-odor volatiles in irradiated turkey meat homogenates were tested first. Antioxidants or their combinations effective in reducing lipid oxidation and off-odor volatiles in meat homogenates were selected and used for ground turkey breast in the second study. Turkey breast meat homogenates or patties were treated with tocopherol, sesamol, gallic acid, trolox, carnosine (200 mM, final), or their combinations and irradiated at 0 or 3 kGy with an electron beam. Volatile profiles, TBARS, and odor characteristics of irradiated turkey breast meat and meat homogenates were compared at 0 and 7 days of storage. Ionizing radiation accelerated lipid oxidation and increased the production of sulfur volatiles in turkey breast meat homogenates and patties. Addition of gallate plus tocopherol or sesamol plus tocopherol significantly decreased TBARS and the amounts of dimethyl sulfide and dimethyl disulfide, the main off-odor compounds in irradiated meat. The productions of aldehydes such as acetaldehyde, propanal, 2-methyl butanal, and 3-methyl butanal, the best known-indicators for lipid oxidation, were also decreased by antioxidant treatments. Antioxidants, however, had little effect on the sensory characteristics of irradiated turkey breast.
Irradiation is the best-known method in controlling pathogenic microorganism in raw meat. One of the major concerns associated with irradiating meat is off-odor production and lipid oxidation, which is related to free radical reactions. Some antioxidants are known to have free radical scavenging or free radical terminating capability. Therefore use of antioxidants can be useful in controlling free radical-dependent lipid oxidation or off-odor production in irradiated meat. The objective of this study was to select antioxidants or antioxidant combinations that can control oxidative changes and off-odor production in irradiated turkey breast meat and meat homogenates. The effects of individual antioxidants or antioxidant combinations on oxidative changes and off-odor volatiles in irradiated turkey meat homogenates were tested first. Antioxidants or their combinations effective in reducing lipid oxidation and off-odor volatiles in meat homogenates were selected and used for ground turkey breast in the second study. Turkey breast meat homogenates or patties were treated with tocopherol, sesamol, gallic acid, trolox, carnosine (200 mM, final), or their combinations and irradiated at 0 or 3 kGy with an electron beam. Volatile profiles, TBARS, and odor characteristics of irradiated turkey breast meat and meat homogenates were compared at 0 and 7 days of storage. Ionizing radiation accelerated lipid oxidation and increased the production of sulfur volatiles in turkey breast meat homogenates and patties. Addition of gallate plus tocopherol or sesamol plus tocopherol significantly decreased TBARS and the amounts of dimethyl sulfide and dimethyl disulfide, the main off-odor compounds in irradiated meat. The productions of aldehydes such as acetaldehyde, propanal, 2-methyl butanal, and 3-methyl butanal, the best known-indicators for lipid oxidation, were also decreased by antioxidant treatments. Antioxidants, however, had little effect on the sensory characteristics of irradiated turkey breast.
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Lipid oxidation in chicken doner kebab: antioxidative and pro-oxidative factors.
B Kilic 1 and M.P. Richards* 2 , 2 University of Wisconsin-Madison, 1 Ataturk University.
The effect of mechanically separated turkey (MST), sodium ascorbate, a combination of MST and sodium ascorbate, and vacuum packaging on rates of lipid oxidation in cooked, chicken dner kebab during storage at 4C or -20C was investigated. Samples were analyzed for thiobarbituric acid reactive substances (TBARS) and lipid hydroperoxides. MST and MST with added ascorbate accelerated lipid oxidation during storage regardless of storage temperature compared to control kebab (P< 0.05). Ascorbate had a pro-oxidant effect when combined with MST. However, sodium ascorbate without MST inhibited lipid oxidation in chicken dner kebab (P< 0.05). Lipid oxidation was inhibited more effectively by ascorbate than vacuum packaging during 4C storage (P< 0.05). Freshly prepared MST contained much greater levels of lipid hydroperoxides compared to freshly prepared minced, chicken leg muscle. The anti-oxidative effect of ascorbate in the absence of MST that was converted to a pro-oxidative effect in the presence of MST suggests that the excess lipid hydroperoxides and non-heme iron in the MST could each be activated as a lipid oxidation catalyst by ascorbate to overwhelm the ability of ascorbate to inhibit lipid oxidation at lower concentrations of hemoglobin, iron and peroxides. The ability of an ascorbate-low molecular weight iron chelate to generate hydrogen peroxide reactant in the presence of oxygen is discussed. Defending live-bird installations against agro-terrorism will comprise a two-phase process, involving interdiction of individuals intent on introducing infectious agents, followed by preventing or limiting the subsequent dissemination of pathogens among units within a complex and to other enterprises. Programs to counter deliberate acts will be based on established principles of disease prevention for intensive livestock and poultry operations. Appropriate measures will require risk assessment to determine the cost-effectiveness of implementing improved structural and operational biosecurity procedures, taking into account the risks and consequences of malicious introduction of catastrophic disease agents. Preventing primary infection will require pre-screening of potential employees, restricting access to installations and securing live-bird units, feed mills, hatcheries and common service centers. The use of electronic alarm and surveillance systems and the presence of trained employees and contractors should serve as a deterrent. Preventing dissemination of infection will depend on early detection of a clinical abnormality characterized by rapidly ascending morbidity and mortality. Further action will be predicated on a rapid and accurate diagnosis. Appropriate predetermined procedures will be required to limit the spread of pathogens by restricting and controlling movement of flocks, personnel, equipment, and especially feed delivery vehicles. Contingency plans will have to be activated on suspicion of any emergence of a disease. The success of a coordinated program to defend against agro-terrorism will depend on the intensity of planning and the ability to implement response options as indicated by a structured risk assessment. Commitment of management to a program of prevention and response and the standards of procedural documentation and commensurate training of personnel will determine the ability of an enterprise or region to withstand the threat and financial consequences of agro-terrorism. Animal agriculture in the United States is the envy of the world, because of its ability to provide a safe and economical source of protein. The economy of these products is based on the abundance and ready availability to the American consumer. The safety is based on cooperation between industry and government, who collectively are constantly seeking to further reduce the likelihood of bacterial contamination and potential chemical adulteration. Recent events in the world have made clear the U.S. agricultural system is a potential target for terrorist groups seeking to destroy infrastructure and destabilize the government. Presently, much of the responsibility for response to such events lies with the federal government. Consistent with this mission are the responsibilities of states who, serve as the first line of detection. In an effort to better improve the cooperative capabilities of all stakeholders, a coordinated detection and response network is proposed. The system, called CANARI utilizes strengths at the state and federal level to further the security of animal agriculture Key Words: Food Security, Bioterrorism, CANARI Induced molting to revive the productivity of aging laying flocks has been widely practiced by the commercial egg industry in the United States for many years. Recently, the induction of molting by feed deprivation has been the focus of vigorous criticism on the basis of both animal welfare implications and food safety consequences. Animal welfare activists have attempted to ban induced molting through legislative action and have influenced corporate decisions denying market access to eggs from molted flocks. Feed deprivation has also been identified by researchers and public health authorities as a significant risk factor in the susceptibility of chickens to infection with Salmonella enteritidis, the most important pathogen known to be transmitted to humans inside eggs. The objective of this symposium is to review the current scientific background regarding induced molting of egg-laying chickens, including its application by the poultry industry, its physiological basis and implications, and its behavioral and microbiological effects. The combined perspective of this information is intended to provide a context for assessing the benefits and consequences of molting laying flocks. Induced molting in table egg producing flocks was reported in the early 1900's and has been intensively used in the industry for the past 50 years. Since 1970, the use of induced molting as a part of normal replacement programs has doubled in the US. The evaluation of its economic merits has varied over the years as a result of changes in egg prices and egg production costs. In 2001, 25% of the nation's laying flock was either in an induced molt or had completed a molt. This is equivalent to 75% or more of US flocks being molted once or twice during their lifetimes. Induced molting is used to lengthen the productive life of flocks thereby reducing production costs associated with replacement purchases. Typically, one cycle flocks produce 325 eggs to 76 weeks of age, while once-molted flocks will lay 445 eggs to 105 weeks of age. Total repacement costs are reduced by more than 25% with the use of induced molting. Even though the rate of lay in the second laying cycle is poorer, the savings in repacement costs is commonly enough to make induced molting a profitable practice. Average second cycle weekly mortality rates are slightly higher than observed in one-cycle flocks. This occurs primarily during the first 3 weeks of the molt. Mean egg weights are much heavier and daily feed intake is practically the same. With judicious use of the practice, egg quality can be comparable to that produced by an all-pullet flock. As a result of its widespread use, industry investments in breeding farms, hatcheries, and pullet rearing farms is estimated to be 47% less than would be required for an all-pullet replacement program. The initiation of seasonal feather molting in wild avian species frequently coincides with incubation of eggs and brooding of offspring. A period of natural inappetence or anorexia usually accompanies this. This is particularly true of the jungle fowl, the wild ancestor of the domestic chicken. Brooding of eggs in the jungle fowl is accompanied by spontaneous anorexia, with little food or water consumed throughout the period of egg incubation. During this time the reproductive tract regresses and feather molting is initiated. Selective breeding for a high rate of egg production has blunted the response of domestic poultry species to the endogenous biological and exogenous environmental cues which coordinate the initiation of seasonal molting. However, these species retain the ability to tolerate prolonged fasting, spontaneous regression of the reproductive tract, and feather molting in their physiological repertoire. Induction of a coordinated molt, by manipulation of environmental and nutritional cues, or endocrine manipulation, can be used in domestic hens to regress and regenerate the reproductive tract. This improves subsequent egg production and egg shell quality. This process also induces temporary recrudescence of lymphoid tissues and may improve immune function in hens. The process of molting, and the subsequent recovery from the molt, may be seen as a complex physiological constellation, induced by environmental and nutritional cues, involving endocrine systems, reproductive tissue structure and function, digestive structure and function, and lymphoid structure and immune function.
Current and Future Prospects for Induced Molting in Layer Hens
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Neurobiology of molt in avian species. Wayne Kuenzel*, University of Arkansas.
A plethora of information is available regarding the ecology and physiology of molt in many species of birds. In contrast, little information is available addressing the neural regulation of molt in avian species. The purpose of the talk is to review the potential neural structures involved in the regulation of molt. Four specific neural systems will be addressed: neuroendocrine release of corticosterone, neuroendocrine release of thyroid hormones, the neural system regulating broodiness and the visceral forebrain system. All four systems appear to be linked and therefore all may be coordinated to initiate and terminate the important physiological process of molt. Molt appears to be a crucial one designed to terminate an entire annual cycle and prepare a bird for the beginning of the next year of its life cycle. One of the goals of the symposium and this presentation is to suggest future directions that may help clarify the biological process of molt in order to help scientists develop alternative methods to usher birds into a second year of egg production while minimizing negative effects caused by some traditional molting techniques currently used in the poultry industry.
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